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HEAVY METAL BURRTOOL 

FIELD OF THE INVENTION 

The present invention relates generally to machine tools, 
and more particularly to a cutting tool fabricated from a 
heavy metal material for use with heat shrink fittings. 

BACKGROUND OF THE INVENTION 

AS is well known, various tool holders have been utilized 
in the prior art which interface with a rotating Spindle of a 
machine, Such as a milling or boring machine, to Securely 
hold a cutting tool upon the machine during the cutting of a 
work piece. In most prior art tool holders, a central opening 
is formed therein for receiving the Shank portion of the 
cutting tool which is to be interfaced to the milling or other 
machine. Subsequent to the insertion of the Shank portion of 
the cutting tool into the central opening, the tool holder is 
drawn or pulled tightly into the Spindle So as to rigidly 
maintain the cutting tool within the tool holder. 

However, prior art tool holders suffer from deficiencies 
related to the manner in which the shank portion of the 
cutting tool is Secured within the central opening of the tool 
holder, with Such deficiencies often resulting in non 
concentric mounting of the cutting tool within the tool 
holder. Such non-concentric mounting is extremely 
undesirable, particularly in modern, high tolerance machin 
ing applications Such as those performed on a vertical 
milling machine wherein minor variations in the concen 
tricity of the cutting tool within the tool holder often times 
results in extreme flaws in the cutting operation. 
Additionally, prior art tool holders suffer from imbalances 
often associated with the mounting method of the tool in the 
tool holder thereby resulting in undesirable oscillations of 
the cutting tool upon the workpiece. 

Recently, heat Shrink tool holders have gained popularity 
in high tolerance machining applications for their ability to 
mount a cutting tool concentrically within the tool holder. In 
Such holders, the central opening is sized slightly Smaller 
than the diameter of the Shank of the cutting tool. The cutting 
tool is only insertable into the central opening when the tool 
holder has been heated to a temperature necessary to expand 
the central opening to a size which can accept the cutting 
tool Shank. Subsequent to the insertion of the Shank 
thereinto, the central opening is allowed to cool to ambient 
temperature, thereby thermally contracting and rigidly main 
taining the cutting tool shank within the tool holder. When 
using a heat shrink tool holder, it is necessary that the Shank 
of the cutting tool be machined to exacting tolerances to 
enable retention within the central opening of the tool 
holder. 

In certain machining applications, it is necessary to use 
diamond or carbide burr cutting tools which exhibit aggres 
Sive cutting properties and therefore are ideally Suited for 
machining very Strong metals and composite materials. Such 
cutting tools typically comprise a Shank which is made of 
tool Steel and includes a cutting head consisting of diamond 
or carbide burr deposited on one end by a very high 
temperature deposition process. However, this high tem 
perature deposition proceSS can change the thermal charac 
teristics of the tool Steel Shank and alter its diameter Such 
that it is not maintained within the exacting tolerances 
necessary for use with heat Shrink tool holders and fittings. 
Therefore, in order to use a conventional diamond/carbide 
burr cutting tool with a heat shrink tool holder, the shank 
typically needs to be machined to the correct diameter after 
deposition of the diamond or carbide burr due to the high 
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2 
temperature deposition process changing the diameter of the 
Shank and/or creating inconsistencies therein. This follow 
up machining is an expensive and time consuming proceSS 
which is not preferred. 

The present invention addresses the deficiencies in prior 
art cutting tools by providing a carbide/diamond burr cutting 
tool that is fabricated from a heavy metal material such that 
the use of a high heat deposition process in relation thereto 
will not affect the dimensions of the tool shank, thus 
allowing the cutting tool to be used with heat shrink fittings 
and tool holders without conducting Secondary machining 
and/or grinding operations during the fabrication process. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is pro 
vided a cutting tool for use with a heat shrink tool holder or 
fitting. The cutting tool comprises a generally cylindrical 
Shank which is of a Selected diameter and is fabricated from 
a heavy metal material. Preferred heavy metal materials 
include, but are not necessarily limited to, tungsten, tungsten 
carbide, or a tungsten alloy. The heavy metal material from 
which the shank is preferably fabricated is capable of 
maintaining the selected diameter to within about 0.0003 
inches despite being Subjected to extremely high tempera 
tures and Subsequently cooled. 
The present cutting tool further comprises an abrasive 

material which is Secured to a portion of the Shank, and more 
particularly to one end of the Shank. The abrasive material 
is preferably a diamond or carbide burr, with the process of 
Securing the abrasive material to the Shank being accom 
plished by heating the Shank to a prescribed temperature 
which is typically extremely high. Advantageously, the 
fabrication of the shank from the heavy metal material 
effectively maintains the diameter thereof within a pre 
Scribed range despite the heating of the Shank to the pre 
Scribed temperature during the process of Securing the 
abrasive material thereto. 
The cutting tool of the present invention may be used in 

combination with a heat shrink tool holder or fitting which 
is fabricated from a thermally expandable material and 
includes a central opening sized to have a diameter slightly 
smaller than the diameter of the shank which is The heavy 
metal material of the Shank has a coefficient of thermal 
expansion Substantially less than that of the thermally 
expandable material of the heat Shrink tool holder or fitting. 
The application of a heat Source to the heat shrink tool 
holder or fitting facilitates the thermal expansion of the 
diameter of the central opening, thus allowing the Shank to 
be slidably inserted thereinto. Subsequent to the slidable 
insertion of the Shank into the enlarged central opening, the 
heat shrink tool holder or fitting is cooled to ambient 
temperature thereby facilitating the thermal contraction 
thereof (i.e., a reduction in the diameter of the central 
opening) about the Shank of the cutting tool, thus rigidly 
Securing the cutting tool within the heat shrink tool holder or 
fitting. Due to the coefficient of thermal expansion of the 
heavy metal material from which the shank is fabricated 
being Substantially less than that of the thermally expand 
able material of the heat shrink tool holder or fitting, the 
reapplication of heat to the heat Shrink tool holder or fitting 
facilitates the re-expansion of the diameter of the central 
opening without expanding the diameter of the Shank, thus 
allowing the shank to be easily removed from therewithin. 

Further in accordance with the present invention, there is 
provided a method for Securing a cutting tool Such as a burr 
tool to a heat shrink tool holder which is fabricated from a 
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thermally expandable material and includes a circularly 
configured central opening. The method comprises the ini 
tial Step of providing a tool having a generally cylindrical 
Shank which is of a Selected diameter that is slightly larger 
than the diameter of the central opening of the heat Shrink 
tool holder, and is fabricated from a heavy metal material 
having a coefficient of thermal expansion Substantially leSS 
than that of the thermally expandable material of the heat 
shrink tool holder. Thereafter, the heat shrink tool holder is 
heated So as to facilitate the thermal expansion of the central 
opening to a diameter whereby the Shank of the tool is 
slidably insertable thereinto. The shank of the tool is then 
inserted into the central opening, with the heat Shrink tool 
holder then being cooled to ambient temperature. Such 
cooling facilitates the thermal contraction of the heat Shrink 
tool holder about the Shank, thus rigidly Securing the tool to 
the tool holder. The tool is removable from the heat shrink 
tool holder by reapplying heat to the tool holder whereby the 
central opening thermally expands and the tool is slidably 
removable from therewithin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These, as well as other features of the present invention, 
will become more apparent upon reference to the drawings 
wherein: 

FIG. 1 is a perspective view of a burr tool constructed in 
accordance with the preferred embodiment of the present 
invention; and 

FIG. 2 is a side elevational view of the burr tool con 
Structed in accordance with the present invention as used in 
conjunction with a shrink fit tool holder. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawings wherein the showings are 
for purposes of illustrating a preferred embodiment of the 
present invention only, and not for purposes of limiting the 
same, FIG. 1 perspectively illustrates a burr tool 10 con 
structed in accordance with the preferred embodiment of the 
present invention. The burr tool 10 of the present invention 
finds particular utility for use in relation to a heat Shrink tool 
holder 20 as shown in FIG. 2 or a heat shrink fitting. 
Exemplary heat shrink tool holders with which the burr tool 
10 may be utilized are disclosed in Applicant's U.S. Pat. 
Nos. 5,311,654 and 5,582.494, the disclosures of which are 
incorporated herein by reference. However, those of ordi 
nary skill in the art will recognize that the burr tool 10 may 
be used in conjunction with tool holders and fittings other 
than for those of the heat shrink variety. 

The burr tool 10 of the preferred embodiment comprises 
a shank 12 fabricated from a heavy metal material. The 
heavy metal is characterized by its ability to remain dimen 
Sionally stable after being Subjected to high temperatures. 
Tungsten, tungsten carbide, or tungsten alloys are well 
Suited as materials for the Shank 12 because they can 
maintain the diameter of Shank 12 to within a range of about 
0.0003 to 0.001 inches after being subjected to extreme 
temperatures. The importance of maintaining the diameter 
of the shank 12 within a prescribed range will be discussed 
in more detail below. 

In the preferred embodiment of the present invention, the 
Shank 12 is a Solid, generally elongate cylinder with a 
mounting end 14 and a working end 16. The mounting end 
14 is insertable into the circular opening of either a conven 
tional or heat Shrink tool holder of a milling or boring 
machine as will be further explained below, while the 
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4 
working end 16 is used for grinding or machining a work 
piece. AS Such, the working end 16 does not necessarily need 
to be cylindrical but can be of any shape currently known 
which can grind or cut a workpiece. 
AS Seen in FIG. 1, Secured to working end 16 on a portion 

of shank 12 is burr 18. The burr 18 may be either a carbide 
burr, diamond burr or any other abrasive material suitable 
for machining operations and is Secured to Shank 12 using 
any high temperature deposition process that is currently 
known in the art whereby shank 12 is heated to a prescribed 
temperature that affixes burr 18 to shank 12. Burr 18 is 
typically affixed to shank 12 in a location whereat burr 18 
can be used to cut or grind a workpiece. Therefore, as shown 
in FIGS. 1 and 2, burr 18 is located on the lower 4 portion 
of shank 12. However, this is only illustrative of one 
possible location because burr 18 can be deposited on any 
location of Shank 12 whereby it can be used for machining 
operations but does not interfere with the operation of Shank 
12 with heat shrink tool holder 20. Additionally, it is not 
necessary for burr 18 to be deposited completely around the 
circumference of Shank 12 Since it may be preferable to 
achieve different types of cutting Surfaces for use on various 
materials by varying the amount of burr 18 deposited around 
Shank 12. 

FIG. 2 illustrates the burr tool 10 as secured to the heat 
shrink tool holder 20 in the preferred mode of operation. 
However, it is also possible to use burr tool 10 in conven 
tional tool holders as well. Furthermore, it is not necessary 
for burr tool 10 to be inserted only in a tool holder 20. As 
those skilled in the art will appreciate, burr tool 10 can be 
inserted into any heat Shrink fitting used for machining 
operations, Such as those found on machine tool eXtensions 
and mounts. Either a convection or gas flame heat Source 22 
applies heat around the exterior of tool holder 20 near a 
circular cross-sectional central opening 24 extending axially 
therein. Accordingly, central opening 24, which is sized to 
have a diameter slightly smaller (i.e. about 0.0003 to 0.001 
inches) than the diameter of Shank 12, thermally expands 
such that the mounting end 14 of shank 12 is slidably 
insertable into opening 24. Subsequent to the insertion of 
shank 12 into the opening 24, tool holder 20 is cooled to 
ambient temperature thereby thermally contracting the same 
about Shank 12 and rigidly Securing Shank 12 in tool holder 
20. Therefore, burr tool 10 is secured to tool holder 20 by a 
metal to metal fit around shank 12 Such that burr tool 10 is 
concentrically maintained within tool holder 20 and will not 
Suffer from the imbalances inherent to conventional tool 
holders. In order to remove burr tool 10 from tool holder 20, 
heat is applied to tool holder 20 from heat source 22, thereby 
expanding opening 24 to a diameter greater than the diam 
eter of shank 12 Such that burr tool 10 can be easily removed 
from tool holder 20. 
AS is apparent from the foregoing, in order for the Shank 

12 of the burr tool 10 to be concentrically mounted within 
the tool holder 20, the shank 12 must be of a substantially 
constant and uniform diameter. Additionally, the thermal 
expansion and contraction characteristics of the material 
used to form the shank 12 must be different from the 
material used to form the tool holder 20 Such that the shank 
12 does not thermally expand along with the tool holder 20 
when the heat Source 22 is applied thereto as could preclude 
the removal of the shank 12 from within the expanded 
opening 24. These desired attributes of the shank 12 are 
satisfied from the fabrication thereof by the heavy metal 
material. 

Since the heavy metal material from which the shank 12 
is fabricated is dimensionally Stable though being Subjected 
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to extremely high temperatures, the diameter of the Shank12 
is maintained within an extremely tight tolerance range 
despite being Subjected to extremely high temperatures 
during the process of depositing the burr 18 thereupon. AS 
Such, Subsequent to the deposition process, the Shank 12 
need not be Subjected to machining and/or grinding opera 
tions to correct its diameter (i.e., make its diameter uniform) 
as a precursor to using the same in conjunction with the heat 
shrink tool holder 20. In this respect, in order to ensure a 
rigid engagement between the burr tool 10 and the heat 
shrink tool holder 20 (i.e., a complete metal to metal fit 
between the shank 12 and the heat shrink tool holder 20) and 
the concentric mounting of the Shank 12 within the opening 
24 of the heat shrink tool holder 20, it is essential that the 
diameter of at least that portion of the Shank 12 adjacent the 
mounting end 14 thereof be substantially uniform. 

Further, because it exhibits minimal amounts of thermal 
expansion when Subjected to high levels of heat, the fabri 
cation of the shank 12 from the heavy metal material does 
not result in any appreciable thermal expansion thereof 
when the heat source 22 is applied to the tool holder 20. In 
this respect, the coefficient of thermal expansion of the 
heavy metal material from which the shank 12 is fabricated 
is substantially less than that of the thermally expandable 
material from which the heat shrink tool holder 20 is 
fabricated. Thus, though the opening 24 of the heat Shrink 
tool holder 20 is thermally expanded by the application of 
heat thereto by the heat source 22, the shank 12 does not 
undergo any Significant amount of expansion and is thus 
easily removable from within the enlarged opening 24. 
Moreover, the heavy metal material is preferred for the 
Shank 12 Since, in high Speed machining operations, it 
eliminates or dampens harmonic resonation of the tool 10 
that is undesirable in precision machining or milling opera 
tions. Thus, the heavy metal material is ideally Suited for use 
in the shank 12 of the burr tool 10 since the diameter of the 
shank 12 can be effectively maintained within a prescribed 
range even after being heated to the extreme temperatures 
necessary for the deposition of the burr 18 thereupon, and 
remains Substantially constant during the thermal expansion 
of the opening 24 resulting from the application of heat to 
the heat shrink tool holder 20. 

Additional modifications and improvements of the 
present invention may also be apparent to those of ordinary 
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skill in the art. Thus, the particular combination of parts 
described and illustrated herein is intended to represent only 
certain embodiments of the present invention, and is not 
intended to Serve as limitations of alternative devices within 
the Spirit and Scope of the invention. 
What is claimed is: 
1. A tool for use with and retention by a heat shrink tool 

holder, the tool comprising: 
a) a generally cylindrical Shank fabricated of a heavy 

metal or a heavy metal composition Substantially ther 
mally stable to component diffusion therefrom and to 
dimensional change, and 

b) an abrasive material Secured to a distal portion of the 
Shank. 

2. A tool as claimed in claim 1 wherein the heavy metal 
composition is a tungsten alloy. 

3. A tool as claimed in claim 1 wherein the abrasive 
material is diamond burr. 

4. A tool as claimed in claim 1 wherein the abrasive 
material is carbide burr. 

5. A tool and heat shrink tool holder apparatus compris 
ing: 

a) a tool comprising a generally cylindrical Shank having 
a Shank diameter and fabricated of a heavy metal or a 
heavy metal composition Substantially thermally Stable 
to component diffusion therefrom and to dimensional 
change, Said Shank having a proximal portion for 
mounting within a tool holder and a distal portion 
having Secured thereto an abrasive material; and 

b) a dimensionally non-thermally stable tool holder hav 
ing a thermally expandable circular opening for receiv 
ing therein the proximal portion of the Shank, said 
opening having a first diameter at ambient temperature 
less than the Shank diameter and thermally expandable 
to a Second diameter larger than the Shank diameter. 

6. An apparatus as claimed in claim 5 wherein the heavy 
metal composition of the tool is a tungsten alloy. 

7. An apparatus as claimed in claim 5 wherein the 
abrasive material of the tool is diamond burr. 

8. An apparatus as claimed in claim 5 wherein the 
abrasive material of the tool is carbide burr. 


